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(54) STATING INJECTION DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PURPOSE: To gradually increase fuel and prevent an unsatisfactory start 
due to the fogging of a plug by extending the fuel injection period by a 
preset period during multiple set time at each fuel injection, and 
intermittently injecting fuel when an internal combustion engine is started. 

CONSTITUTION: An injector 24 is fitted on the intake manifold 16 of an 
internal combustion engine 2 to be faced to a combustion chamber 20. 
The fuel in a fuel tank 28 is fed to the injector 24 by a fuel pump 32 via a 
fuel feed pipe 26. The injector 24 and the fuel pump 32 are controlled by a 
controller 42 based on the operational state of the internal combustion 
engine 2. At the time of a start when the internal combustion engine 2 
satisfies the preset conditions, the controller 42 controls the fuel injection 
period of the injector 24 as follows: the injection period is extended by a 
preset period at each fuel injection from the first set time to the second 
set time, and fuel is intermittently injected. The fuel injection quantity is 
gradually increased. 
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* NOTICES * 

Japan Patent Office is not responsible for any 

damag s caused by the use of this translation. . 

1, This document has been translated by eomputer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated: 



CLAIMS 



[Claim(s)] 

[Claim 1 ] In the starting fuel injection equipment of the internal combustion engine which has the control section 
which controls the injector which injects predetermined fuel at the time of starting of an internal combustion engine 
that the startability of an internal combustion engine should be raised The injector which carries out injection supply of 
the fuel is formed in an internal combustion engine. While setting up beforehand the 1st setup time which is the 
shortest injection time of this injector, and the injection time at the time of a fuel-injection start At the time of starting 
with which the 2nd setup time which is the longest injection time and the injection time at the time of a fuel-injection 
end is beforehand set, and the aforementioned internal combustion engine is satisfied of predetermined conditions, the 
fuel injection duration of the aforementioned injector until it results [ from the 1st setup time ] in the 2nd setup time 
The starting fuel injection equipment of the internal combustion engine characterized by preparing the control section 
controlled only for a predetermined time to make injection time extend, to be injected intermittently, and make fuel oil 
consumption increase gradually for every time of fuel injection. 
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DETAILED DESCRIPTION 
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[Detailed Description of the Invention] 

[oooi] , ;. ; . 

[Industrial Application] This invention relates to the starting fuel injection equipment of an internal combustion engine, 
especially relates to the starting fuel injection equipment of the internal combustion engine which has the control 
section which controls the injector which injects predetermined fuel at the time of starting of an internal combustion 
engine that the startability of an internal combustion engine should be raised. 
[0002] /-. . • 

[Description of the Prior Art] In the internal combustion engine of vehicles, there are some which were equipped with 
the fuel-injection control unit of an electronic formula as countermeasures of problems, such as an exhaust gas 
injurious ingredient and specific fuel consumption. There is a thing of the method with which the air content which per 
1 cycle inhales [ an internal combustion engine ] uses carrying out proportionally [ abbreviation ] at the absolute 
pressure in an inlet manifold in a fuel-injection control unit. Such a fuel-injection control unit of a method has set up 
the injection quantity of fuel according to terms and conditions, such as a MAP and an engine rotational frequency. 
[0003] Moreover, when the demand fuel injection duration within the fuel injection period of 1 of a fuel-injection 
formula internal combustion engine was divided into multiple times and carried put fuel injection intermittently as a 
starting fuel injection equipment of an internal combustion engine so that it may be indicated by JP,1-1 1 6266,A, there 
were some which prepared the control means which make the fuel-injection quiescent time set up between the division 
fuel injection duration and/or division fuel injection duration which divided demand fuel injection duration change 
according to engine operational status. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, it set to the starting fuel injection equipment of the 
conventional internal combustion engine, and since the fuel oil consumption at the time of internal combustion engine 
starting under very low temperature was size as compared with the fuel oil consumption at the time of ordinary 
temperature and warming up, a plug fogs and it was easy to generate poor starting by the fogging of this plug. 
[0005] For this reason, as shown in drawing 6 , that the fuel of the specified quantity should be injected for every 
predetermined time, at the time of starting of an internal combustion engine, the fixed fuel injection duration A was set 
up beforehand, and the policy to which only the fixed injection time A injects fuel for every predetermined time was 
used for it. 

[0006] However, the optimal fuel oil consumption for starting having had **** a plug fogs and it becomes poor 
starting, and having un-arranged [ that it is disadvantageous practically ], when only the fixed fuel injection duration A 
beforehand set up from the time of a starting start was injected as shown in dmwing 5 since it changed greatly with the 
character of the gasoline used, plugs, batteries, etc. and this fuel oil consumption was injection quantity more than 
required. 

[0007] moreover — if fuel oil consumption is set up few in order to prevent the fogging of the plug mentioned above — 
a gasoline -- conditions, such as a character, ~ starting of an internal combustion engine — size — there was un- 
arranging [ of taking time ] 
[0008] 

[Means for Solving the Problem] Then, this invention is set to the starting fuel injection equipment of the internal 
combustion engine which has the control section which controls the injector which injects predetermined fuel at the 
time of starting of an internal combustion engine that the startability of an internal combustion engine should be raised 
in order to remove un-[ above-mentioned ] arranging. The injector which carries out injection supply of the fuel is 
formed in an internal combustion engine. While setting up beforehand the 1 st setup time which is the shortest injection 
time of this injector, and the. injection time at the time of a fuel-injection start At the time of starting with which the 
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2nd setup time which is the longest injection time and the injection time at the time of a fuel-injection end is 
beforehand set, and the aforementioned internal combustion engine is satisfied of predetermined conditions, the fuel 
injection duration of the aforementioned injector until it results [ from the 1st setup time ] in the 2nd setup time It is 
characterized by preparing the control section controlled only for a predetermined time to make injection time extend, 
to be injected intermittently, and make fuel oil consumption increase gradually for every time of fuel injection. 
[0009] 

[Function] By having invented like ****, only the predetermined time extended fuel injection duration for every time 
of fuel injection, and performed fuel injection intermittently until the control section resulted [ from the 1st setup time ] 
in the 2nd setup time, and fuel oil consumption was made to increase gradually at the time of starting of an internal 
combustion engine, and poor starting by the fogging of a plug is prevented at it. 
[0010] 

[Example] Based on a drawing, the example of this invention is explained in detail below. 

[001 1] Drawing 1 - drawing 4 show the example of this invention. As for an internal combustion engine and 4, in 
drawing 2 , 2 is [ an inhalation-of-air path and 6 ] flueways. 

[0012] It consists of the 1st - the 3rd inhalation-of-air path 4-1 to 4-3, an air cleaner 8 and an airflow meter 10 are 
formed in the upstream of the 1 st inhalation-of-air path 4-1, and the downstream of the 1st inhalation-of-air path 4-1 is 
opening the aforementioned inhalation-of-air path 4 for free passage to the 2nd inhalation-of-air path 4-2 formed in the 
throttle body 14 equipped with the inhalation-of-air throttle val ve 12. The 2nd inhalation-of-air path 4-2 of this throttle 
body 1 4 is open for free passage to the 3rd inhalation-of-air path 4-3 formed in the inlet manifold 1 6. This 3rd 
inhalation-of-air path 4-3 down-stream edge is open for free passage to the combustion chamber 20 of the 
aforementioned internal combustion engine 2 through an inlet valve 18. 

[0013] The ignition plug which is not illustrated is prepared in a combustion chamber 20, and it is open for free 
passage to the upstream of the aforementioned flueway 6 through an exhaust valve 22. 

[0014] It is made to direct in the combustion chamber 20 aforementioned direction in the aforementioned inlet 
manifold 16, and it is equipped with the injector 24. It is led to a fuel feeding pipe 26, and the fuel of a fuel tank 28 is 
fed by this injector 24. In the middle of the aforementioned fuel feeding pipe 26, the fuel pressure regulator 30 which 
adjusts the pressure of fuel is interposed. 

[0015] It is led to a fuel feeding pipe 26 by the drive of a fuel pump 32, and the fuel in a fuel tank 28 is fed, and the 
fuel filter 34 is interposed in the aforementioned injector 24 while being a fuel feeding pipe 26. 
[00 1 6] Moreover, the end side was open for free passage in the middle of the fuel feeding pipe 26, and the other end 
side has formed the path 36 for pressure regulation which carries out opening into the fuel of the aforementioned fuel 
tank 28. The aforementioned fuel pressure regulator 30 is connected to this path 36 for pressure regulation. 
[001 7] Furthermore, in the high voltage generated by the ignition coil 38, distribution supply is carried out by the 
distributor 40, and the leaping flame of the ignition plug which is not illustrated is carried out. 
[001 8] The aforementioned injector 24 and the ignition coil 38 are connected to the control section 42, respectively. 
[0019] In addition, the ignition coil 38 is connected to the control section 42 through the power unit 44. 
[0020] 02 which is the air flow meter 1 0 which detects an inhalation air content in the aforementioned control section 
42, the coolant temperature sensor 48 which detects the circulating water temperature in the cooling water path 46, and 
the exhaust air sensor which detects the oxygen density in the exhaust gas prepared in the flueway 6 of a catalytic- 
converter (not shown) upstream The various sensors and equipment of a sensor 50 and crank angle sensor which 
detects crank angle 52 grade are connected. 

[0021] Moreover, the 2nd setup time A which is the 1st setup time B which is the shortest injection time of an injector 
24 and the injection time at the time of a fuel-injection start, the longest injection time, and the injection time at the 
time of a fuel-injection end is beforehand set to the aforementioned control section 42. 

[0022] Furthermore, at the time of starting with which an internal combustion engine 2 is satisfied of predetermined 
conditions, for every fuel injection, only a predetermined time alpha makes injection time extend, and the 
aforementioned control section 42 injects it intermittently, and is controlled to make fuel oil consumption increase 
gradually until it results [ from the 1st setup time B ] the fuel injection duration of the aforementioned injector 24 in the 
2nd setup time A. 

[0023] If it explains in full detail, as the aforementioned control section 42 is shown in drawing 4 at the time of starting 
other than injection at the time of usual operation to which predetermined conditions are satisfied, only the 1st setup- 
time [ of injection width-of- face slack ] B (mS) will perform fuel injection. Only the fuel injection duration T which 
added the predetermined time alpha to the 1st setup-time [ of the above ] B (mS) performs fuel injection, and after the 
time interval C predetermined [ after this fuel injection ] is repeatedly performed until fuel injection duration T turns 
into more than the 2nd setup time A. 
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[0024] That is, at the time of T=B+N-alpha the 1st setup time and N are expressed with the number of times of an 
addition of a predetermined time alpha, and alpha is expressed [ fuel injection duration T / T ] with a predetermined 
. time for fuel injection duration and B. 

[0025] at the time of a fuel-injection start, fuel injection carries out by N= 0 -- having -•- N= from next time - it is 
increased one by one with 1, 2, and — , and the aforementioned fuel injection duration T is increased and fuel oil 
consumption is gradually increased until fuel injection duration T turns into more than the 2nd setup time A, as shown 
in drawing 3 '■ ].: . : \ 

[0026] Next, operation of the starting fuel injection equipment of an internal combustion engine 2 is explained along 
with the flow chart for control of drawing 1 . 

[0027] If the main programs start (Step 100), usually, it is got [ whether the conditions of the control concerned were 
satisfied, and ] blocked, and it judged whether it was except injection at the time of operation (102), and processing 
(104) to which judgment (102) usually injects at the time of starting in NO case was carried out, and the program is 
ended (106). : : \ 

[0028] Moreover, when the aforementioned judgment (102) is YES, processing (108) which sets the number of times 
of an addition of a predetermined time alpha to N= 0, and sets fuel injection duration T to the 1st setup-time B (mS) is 
performed, and it judges that it is a starting start (1 10). 

[0029] It carries out repeatedly until it returns to processing (108) and judgment (110) serves as YES, when this 
judgment (1 10) is NO, and when this judgment (1 10) is YES, processing (1 12) which increases fuel injection duration 
T according to the formula of T=B+N-alpha is performed. 

[0030] After that, processing (1 14) to which only fiiel-injection-duration T (mS) carries out fuel injection is carried out, 
and processing (116) from which only 1 increases the number of times N of an addition of a predetermined time alpha 
is performed. 

[003 1 ] Next, more than the 2nd setup time A judges [ fuel injection duration T ] no (1 1 8). When this judgment (1 1 8) is 
NO, it returns to processing (112), and the processing (1 12) mentioned above, (114), and (116) are performed again, 
and when the aforementioned judgment (11 8) is YES, processing (1 20) which sets fuel injection duration T to the 2nd 
setup-time A (mS), and performs fuel injection is carried out, and it judges that it is the completion of starting (122). 
[0032] When this judgment (122) is NO, it returns to processing (120), and this program is terminated when judgment 

(122) is YES (124). ; " 

[0033] Without this injecting only the fixed ftiel injection duration A from the time of a starting start like the former 
Only the 1st setup-time [ of injection width -of-face slack ] B (mS) performs fuel injection, after the time interval C 
predetermined [ after this fuel injection ] Only the fuel injection duration T which added the predetermined time alpha 
to the 1st setup-time [ of the above ] B (mS) performs fuel injection. Cany out by repeating operation mentioned above 
until this fuel injection duration T turned into more than the 2nd setup time A, and fuel oil consumption is made to 
increase gradually, an air-fuel ratio can avoid a bird clapper exaggeratedly richly, poor starting by the fogging of a plug 
can be prevented, and it is advantageous practically. 

[0034] Moreover, according to the composition of this invention, it is only change of the program of a control section 
42, and by being controllable making the fuel oil consumption at the time of starting of an internal combustion engine 
2 increase gradually, it can manufacture without complicating composition, the manufacturing cost of thfe starting fuel 
injection equipment of the aforementioned internal combustion engine 2 can be maintained cheap, and it is 
economically advantageous. 

[0035] , : 

[Effect of the Invention] As explained to the detail above, according to this invention, the injector which carries out 
injection supply of the ftiel is formed in an internal combustion engine. While setting up beforehand the 1st setup time 
which is the shortest injection time of an injector, and the injection time at the time of a fuel-injection start At the time 
of starting with which the 2nd setup time which is the longest injection time and the injection time at the time of a fuel- 
injection end is beforehand set; and an internal combustion engine is satisfied of predetermined conditions, the fuel 
injection duration of an injector until it results [ from the 1st setup time ] in the 2nd setup time Since the control section 
controlled only for a predetermined time to make injection time extend, to be injected intermittently, and make fuel oil 
consumption increase gradually for every time of fuel injection was prepared, exaggerated poor starting of an air- fuel 
ratio depended richly can be prevented, and it is advantageous practically. Moreover, according to the composition of 
this invention, it is only change of the program of a control section, and it is controllable to make the fuel oil 
consumption at the time of starting of an internal combustion engine increase gradually, and it can manufacture, 
without complicating composition, the manufacturing cost of the starting fuel injection equipment of an internal 
combustion engine can be maintained cheap, and it is economically advantageous. 
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